INTRODUCTION
JUDGEMENTS ABOUT THE IMPORTANCE of various influences on income inequality have a long history. Over the years it has become increasingly common to relate these judgments to summary indices of inequality, and to attempt to decompose the aggregate inequality value into the relevant component contributions.
The issues to which this kind of analysis has been applied fall into two broad categories. The first category covers those cases where we are interested in the influence of population subgroups, such as those defined by age, sex, or race.
Disaggregating inequality by population subgroups raises questions concerning the appropriate decomposition rule and the constraints placed on the choice of inequality measures. These questions have been the subject of a series of recent papers (Bourguignon [4], Shorrocks [12], Cowell [5], Blackorby et al. [2], Cowell and Shorrocks [6]).
The second category of applications covers situations in which different components of total income are examined. For instance, we may wish to assess the contribution of earnings inequality to that of total income. A number of studies have considered the disaggregation of income into different factor components and proposed methods for decomposing the overall inequality value into the corresponding component contributions (Rao [11] , Fei et al. [7] , Fields [8] , Layard and Zabalza [9] , Pyatt et al. [10] ). The decomposition rules used in these studies are essentially ad hoc suggestions that have simple functional representations. This paper examines from a more fundamental viewpoint the problem of identifying the contribution to inequality of any given component of income.
We begin in Section 2 with an introductory discussion of the issues involved in factor decompositions. Section 3 proposes a number of general principles that we might wish to be satisfied by any decomposition rule, and investigates the constraints these place on the contribution assigned to any given factor. The implications of weakening one of the principles (the requirement that the factor contributions sum to the amount of total inequality that needs to be "explained") ' This study was undertaken in connection with a project on income dynamics and income distribution financed by the SSRC. An earlier version of this paper was presented at the Econometric Society World Congress in Aix-en-Provence, and at seminars at Newcastle and Warwick Universities. I am indebted to participants at these seminars and also to Brian Nolan. Comments from two referees prompted major improvements in the exposition.
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are considered in Section 4. Section 5 summarizes the main results and adds a few concluding remarks. If Pjk 7# 0 for some j# k, we have to deal in some way with the interaction effects between the different factors. One approach would be to introduce separate categories for each of the interaction terms, but this solution raises two further problems: the analysis becomes complicated when even moderate numbers of component factors are distinguished (for example, 10 factors require 55 separate contributions to be specified); and it is not clear how the method of decomposition can be extended to other measures of inequality (apart from those directly related to the variance, such as the coefficient of variation). In this paper we consider decompositions that consist simply of one term corresponding to each source of income. This keeps the number of separate contributions within reasonable limits and allows all inequality measures to be decomposed in some fashion. However, as in the variance example above, we will need to determine how the interaction effects should be allocated between the individual factor contributions. As will become apparent, the "natural" decomposition of the variance assigns to factor k half the value of all the interaction terms involving this factor. The contribution of factor k then becomes and the sum of these contributions over the K types of income gives the aggregate inequality value. We will also find it useful to define sk*(I) as the proportion of total inequality contributed by factor k when the inequality measure is I. So the proportional contributions in the "natural" decomposition of the variance are given by and these sum to unity.
The variance is rarely used as a measure of inequality, primarily because it is not mean independent (i.e. not invariant to proportional changes in all incomes). However, the same considerations apply to the square of the coefficient of variation, I2( Y), which is both mean independent and extensively used. 
it2( Y)
Notice that the proportion of total inequality contributed by factor k is now exactly the same as the proportional contributions derived in equation (4) for the variance. So when we later refer to "the proportional contributions in the natural decomposition of the variance" this is equivalent to (and marginally shorter than) "the proportional contributions in the natural decomposition of the square of the coefficient of variation." Another useful primary is to outline the decomposition by factor components that has been proposed for the Gini coefficient (see Fei To investigate the possibility of decomposition rules other than those described above, it is necessary to examine the decomposition problem from a more fundamental viewpoint. This is done in the following section, by specifying general restrictions that might reasonably be imposed on potential decomposition methods.
PRINCIPLES OF DECOMPOSITION BY FACTOR COMPONENTS
We begin by assuming that inequality is measured by a function I( Y) satisfying the following assumption. If K disjoint and exhaustive components of income are identified, the contribution of factor k to total income inequality can be represented by Sk( Yi,.... yK; K) where yk is the distribution vector for factor k. These contributions are taken to be continuous functions. We also presume that the different factors are treated symmetrically, so no significance is attached to how they are numbered. For the last of our initial assumptions we require the decomposition to be consistent, in the sense that the contributions sum to the overall amount of inequality. ASSUMPTION At first sight Theorem 1 appears to provide a remarkably strong result. It suggests that when an inequality index is written as a weighted sum of incomes, the decomposition contribution of factor k is the same weighted sum applied to factor k incomes. Thus a comparison of equations (8) and (14) suggests that for the Gini index be given special attention.6 Use of the natural decomposition of the Gini as a means of assessing the relative contributions of income components to total inequality could only be justified by arguing both that the Gini coefficient should be used as the measure of inequality (which is an acceptable position to take), and that we must choose the decomposition rule that follows naturally from the conventional way in which the Gini formula is written. This latter proposition is simply untenable.
The multiplicity of potential decomposition rules leads us to search further for reasonable principles to govern the decomposition by factor components. One method of proceeding would be to examine in detail the intuitive interpretations normally attached to statements of the form "factor X contributes Z percent of total inequality." Such an approach is certainly worth pursuing and a few comments are made in the concluding remarks. For the moment, however, we continue by introducing one extra principle, Assumption 6. This assumption is perhaps more contentious than those already introduced. But it turns out to be highly restrictive and sufficient to determine the decomposition rule uniquely. S(Y1, Y),S(y2, y) ). This final restriction requires that two income components be assigned the same contribution to inequality if (a) the distribution of income from both sources is identical and (b) together they make up total income. With this additional constraint, there is a unique decomposition rule for any inequality measure  (equation (31) ). Furthermore the proportion of inequality attributed to each factor is the proportion obtained in the natural decomposition of the variance (or the square of the coefficient of variation). Thus, for each component of income, the assessment of its relative contribution to total income inequality will be independent of the inequality measure chosen. This is a particularly attractive feature for those involved in applied research on income distribution.
Suppose the distribution of factor 2 incomes y2, is simply a permutation of that for factor 1, Y'. If there are other sources of income, we would not necessarily wish to state that factors 1 and 2 make the same contribution to inequality in total incomes. This is because the arrangement of incomes in the vector
In Section 4 we replaced the assumption that the factor contributions sum to total inequality with the requirement that the contribution of any two factors aggregated together can be derived in some way from their individual contributions. The results obtained earlier remain substantially intact under this weaker aggregation rule.
One issue neglected so far is the relationship between the factor decompositions examined in this paper and the meaning normally attached to statements like "income component k contributes an amount Ck to inequality of total incomes." Two obvious interpretations spring to mind. The contribution Ck of factor k might be regarded as: (A) the inequality which would be observed if income component k was the only source of income differences; (B) the amount by which inequality would fall if differences in factor k income receipts were eliminated. As they stand (A) and (B) are slightly ambiguous. The most satisfactory formal statement of (A) seems to be Here the hypothetical distribution eliminates differences in factor k incomes by replacing the income Yik received by each individual with the average income from that source, lk. Factor k then makes a substantial contribution to inequality of total incomes if this equalization of factor k incomes significantly reduces measured inequality. Of course, B may be negative, in which case factor k tends to compensate for differences in incomes received from other sources.
Consider for the moment using the variance as the measure of inequality. We have Another problematic issue concerns the links between different kinds of income. The rationale underlying any factor decomposition requires that we examine each income component separately and neglect the feedback effects on other income sources. Thus, to take the familiar example of tax incidence, we can identify the contribution of taxes to the inequality of post tax incomes, but the computation takes no account of the impact of taxes on the distribution of pre-tax incomes. These indirect effects may, of course, be substantial. However their evaluation requires a specification of behavioral relationships, which are avoided in factor decompositions of the kind examined in this paper. This is both the strength and weakness of this type of analysis. 
